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*NOTIC£S * 

UPO and NCI PI are not responsible for any 
" damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. >Mc9Me shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Carry out RF lighting of the fluorescence tubing for lighting, and the image light illuminated and 
obtained with said fluorescence tubing is received by each light sensing portion of a line sensor. The 
scanner characterized by making into twice [ natural number ] the taking-in frequency of said incorporation 
signal of one line the lighting frequency which carries out RF lighting of said fluorescence tubing in the 
scanner to which the charge which added the incorporation signal of one line periodically and was 
accumulated in each light sensing portion is made to output as a picture signal. 

[Claim 2] Said line sensor is a scanner according to claim 1 characterized by having the exposure control 
means which can control the exposure time by discharging the unnecessary charge accumulated in each 
light sensing portion if a shutter gate pulse inputs, and controlling the generating timing of said shutter gate 
pulse to said incorporation signal of one line. 

[Claim 3] Fluorescence tubing for lighting, a timing generator, and a RF lighting means to carry out RF 
lighting of said fluorescence tubing based on the clock outputted from said timing generator. The line 
sensor which will output the charge accumulated in each light sensing portion as a picture signal if the light 
sensing portion which receives the image light illuminated and obtained with said fluorescence tubing is 
arranged in the shape of Rhine and inputs the incorporation signal of one line periodically, A preparation 
and said timing generator are a scanner characterized by carrying out and generating the incorporation 
signal of said line sensor 1/n dividing (n is the natural number) about said clock. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to RF lighting control of fluorescence tubing of the scanner 
constituted so that an image might be captured with a line sensor while it relates to a scanner, especially 
uses fluorescence tubing as lighting. 
[0002] 

[Description of the Prior Art] The film scanner which reads the image of this film with a line sensor is 
proposed as the scanner which reads an image etc. using a line sensor, conveying a still photograph film 
[ finishing / development ] at a fixed rate, for example (reference, such as a ProvisionaHPublication-No. 
63-No. 39267 official report and a Japanese-Patent-Application-No. 6-No. 72079 specification). 
[0003] Not only as for this kind of film scanner but the scanner which generally used the line sensor, 
fluorescence tubing is used as the light source of that illumination system. However, since a flicker is 
produced in commercial frequency lighting (50Hz or 60Hz) with improvement in the speed of a reading rate, 
as for fluorescence tubing, what performs RF lighting (for example, 30kHz) is usually in use. 
[0004] Drawing 5 is a graph which shows the conventional fluorescence tubing surface brightness and the 
relation of the incorporation period (Rhine period: LD) of a line sensor, (A) shows the fluorescence tube 
electric current of RF lighting, and (B) shows the relation between the fluorescence tubing surface 
brightness corresponding to the tube electric current, and the Rhine period. Since there is the decay 
characteristic in a fluorescent substance as shown in this drawing (B), also when the tube electric current 
is set to 0, the surface brightness of fluorescence tubing was not completely set to 0 like a dotted line, but 
change of brightness has generated it the period with the short persistence time as shown in a continuous 
line. 

[0005] RF lighting period TINV of such fluorescence tubing it receives and the Rhine period TLD Is 
controlled independently conventionally — having — *3Mc* — for example, the incorporation section of a 
line sensor — the section (1) of drawing it is — a case and the section (2) the light income of a line sensor 
— (1) > (2) It became and the light income nonuniformity of a line sensor has arisen strictly. In the former, 
a reading rate is comparatively slow, and the incorporation period TLD of a line sensor is still the lighting 
frequency TINV of fluorescence tubing. It is sufficientiy long (about 100 times) one, and is the section (1). 
Section (2) The difFerence of light income was small to extent which can be disregarded, and the 
nonuniformity of the light income for every Rhine did not become a problem. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the conventional scanner, there is a problem of it 
becoming impossible to disregard the nonuniformity of the light income for every above-mentioned Rhine, 
when the quantity of light is enough and an electronic shutter is extracted extremely when LD period 
becomes short corresponding to the further improvement in the speed of a reading rate. Thus, if 
nonuniformity arises in the light income for every Rhine, the problem that an exact image — a shade 
appears on a screen — is unreproducible will arise. 

[0007] For example, if an electronic shutter is extracted to 10% the fluorescence tubing lighting frequency 
of 30kHz, and LD period of 600Hz, the quantity of light difFerence for every Rhine will become about 
several% of order, and deterioration of the image quality which cannot be disregarded will be accepted. This 
invention was not made in view of such a situation, and is not based on the size of the Rhine period, and it 
is not based on the shutter value of an electronic shutter, but aims at offering the scanner which can 
abolish the difFerence of the light income for every Rhine by flashing of fluorescence tubing. 
[0008] 
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[Means for Solving the Problem] In order that this invention may attain said purpose, RF lighting of the 
fluorescence tubing for lighting is carried out In the scanner to which the charge which received the image 

w light illuminated and obtained with said fluorescence tubing by each light sensing portion of a line sensor, 
added the incorporation signal of one line periodically, and was accumulated in each light sensing portion is 
made to output as a picture signal It is characterized by making into twice [ natural number ] the taking-in 

' frequency of said incorporation signal of one line the lighting frequency which carries out RF lighting of said 
fluorescence tubing. 
[0009] 

[Function] According to this invention, the period of change of the surface brightness of fluorescence 
tubing resulting from RF lighting and the exposure timing in which a line sensor accumulates a signal charge 
are completely synchronized by making into twice [ natural number ] incorporation frequency of one line of 
a line sensor the lighting frequency which carries out RF lighting of the fluorescence tubing for lighting. 
Although fluctuation of the image light compared with fluctuation of fluorescence tubing surface brightness, 
i.e., the light source, is meant, by having synchronized the period of fluctuation of image light and the signal 
are recording timing of a line sensor resulting from the property of this fluorescence tubing, it cannot be 
based on with an incorporation period [ of one line ] size, but the effect of fluctuation of light source light 
can be eliminated from the quantity of light for every Rhine which a line sensor receives. That is. the light 
income nonuniformity for every Rhine by fluctuation of fluorescence tubing surface brightness can be lost. 
[0010] Moreover, the so-called function of the electronic shutter which discharges the unnecessary charge 
accumulated in each light sensing portion about said line sensor when the shutter gate pulse inputted is 
prepared. Also in the line sensor which can control the exposure time of a light sensing portion by 
controlling to which timing the shutter gate pulse is generated to said incorporation signal of one line Since 
it is not based on the frequency of a shutter gate pulse but the exposure initiation timing of the light 
sensing portion for every Rhine and the lighting period of fluorescence tubing synchronize, the light income 
difference for every Rhine can be abolished like the above. Therefore, it cannot be based on the shutter 
value of an electronic shutter, but generating of the difference of the light income for every Rhine resulting 
from brightness fluctuation of fluorescence tubing can be prevented. 
[0011] 

[Example] The desirable example of the scanner applied to this invention according to an accompanying 
drawing below is explained in fiill detail. Drawing 1 is the important section block diagram showing one 
example of the film scanner to which this invention is applied This film scanner is equipped with the film 
driving gear and central processing unit (CPU) 40 grade which mainly contains the fluorescence tubing 10, 
the inverter 11, the taking lens 12, the CCD line sensor 14, the analog amplifier 16, A/D converter 18, the 
digital digital disposal circuit 20, the motor 31, the capstan 32, and pinch roller 33 for lighting. 
[0012] It connects with the inverter 11, and the fluorescence tubing 10 performs high frequency lighting in 
response to control of an inverter 11, and illuminates it through the infrared cut-off filter which does not 
illustrate the negative film [ finishing / development ] 52 pulled out out of a film cartridge 50. Image 
formation of the transmitted light which penetrated the film 52 is carried out to the light-receiving side of 
the CCD line sensor 14 through a taking lens 12. 

[0013] An inverter 1 1 is the frequency flNV for inverters which can control an oscillation frequency by the 
clock inputted from the outside, is constituted, and is generated with a timing generator 60. It drives with a 
clock. The light sensing portion for 1024 pixels is arranged in the direction of film transport, and the 
direction which intersects perpendicularly, R, G, and B filter are prepared, the charge storage of the image 
light by which image formation was carried out to the light-receiving side of the CCD line sensor 14 is 
carried out by each light sensing portion, and the CCD line sensor 14 is changed into the signal charge of 
R, G, and B of an amount according to the intensity of light Thus, if the lead gate pulse in a cycle of 
[ which is applied from the CCD drive circuit 15 ] one line is added, after the charge of R, G, and B which 
were accumulated is transmitted to a shift register, it will be outputted one by one by the register transfer 
pulse as a voltage signal. 

[0014] Moreover, each light sensing portion is adjoined, the shutter gate and a shutter drain are formed, 
and this CCD line sensor 14 can sweep out the charge accumulated in the light sensing portion to a 
shutter drain by driving this shutter gate by the shutter gate pulse. That is, this CCD line sensor 14 has 
the so-called electronic shutter function which can control the charge accumulated in a light sensing 
portion according to a ^^M^ie shutter gate pulse in addition from the CCD drive circuit 15. 
[0015] Including the oscillation section 62, the 1st frequency divider 64, and the 2nd frequency divider 66, a 
timing generator 60 carries out dividing of the original oscillation of the oscillation section 62 in the 1st 
frequency divider 64, and is the frequency fINV for inverters. A pulse signal (clock) is generated, and 
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dividrng of the clock is carried out further in the 2nd frequency divider 66, and the lead gate pulse of a 
frequency fLD, i.e., the incorporation pulse signal of one line. (Rhine LD signal) is generated. 
{0016] Said frequency fINV for inverters A pulse signal is inputted into an inverter 11 and RF lighting of the 
fluorescence tubing 10 is controlled. On the other hand, the pulse signal of a frequency fLD is added to the 
CCD drive circuit 15, A/D converter 18, and digital digital-disposal-circuit 20 grade, and. thereby, the 
. synchronousr control of each circuit is carried out It is controlled through the CCD drive circuit 15, and is 
exposed with the period of the frequency fLD of said Rhine LD signal, and the CCD line sensor 14 
accumulates the charge according to image tight Although the exposure time is controlled by the shutter 
value of an electronic shutter at this time, it is the lighting period TINV of the fluorescence tubing 10 
anyway. Image light is incorporated synchronously. In addition, about the exposure control containing an 
electronic shutter, it mentions later. 

[0017] R and G which were read from the above-mentioned CCD line sensor 14, and B voltage signal are 
clamped by the CDS clamp which is not illustrated, and are applied to the analog amplifier 16, and gain is 
controlled here. R for one coma outputted from the analog amplifier 16, G, and B voltage signal are 
memorized in the image memory which is not illustrated, after being changed into point sequential R, G, and 
B digital signal by A/D converter 18 and white balance, black balance, NEGAPOJI reversal, a gamma 
correction, etc. are performed by the well-known approach in the digital digital disposal circuit 20. In 
addition, it is indicated by the Japanese-Patent-Application-No. 6-No. 72079 specification although this 
application specification does not explain the concrete signal-processing process in the digital digital 
disposal circuit 20 in detail. 

[0018] Repeat reading appearance of R for one coma memorized in said image memory, G, and the B digital 
signal is carried out, and after being changed into an analog signal by the D/A converter which is not 
illustrated, they are changed into the compound video signal of NTSC system with an encoder, and are 
outputted to Monitor TV. thereby — Monitor TV — a film image can be seen now. 

[0019] The film driving gear consists of means to engage with spool 50A of a film cartridge 50, for it to be 
arranged in a film transport way with the film feed zone which carries out normal rotation/inversion drive of 
that spool 50A, and the film winding section which rolls round the film 52 sent out from this film feed zone, 
to pinch by the capstan 32 and pinch roller 33 which drive a film 52 by the motor 31, and to convey a film 
52 at the rate of a request In addition, the above-mentioned film feed zone drives spool 50A of a film 
cartridge 50 in the direction of a clockwise rotation on drawing 1 , and he is trying to send out a film 52 
from a film cartridge 50 until a film edge is roiled round by the film winding section. 
[0020] CPU40 controls the film transport rate by normal rotation/inversion of a motor 31, starting/halt, 
and Pulse Density Modulation through a motor rotational frequency / directional control circuit 34. And if 
9.25mm/second in rate is made into the bearer rate when capturing a standard film image, for example, the 
speed can be controlled from the low speed of 1/2X (4.625mm/(second)) of standard speed to the high 
speed of 16X (148.0mm/(second)). In addition, the number of pixels of the direction of film transport of one 
coma and this direction changes according to a film transport rate, when not changing periods, such as a 
lead gate pulse of the CCD drive circuit 15, for example, the numbers of pixels in one 1/2, 1 time, 8 times, 
and 16 times each rate of this are 1792 pixels, 896 pixels, 112 pixels, and 56 pixels. 
[0021] Next the exposure control approach of the constituted film scanner is explained like the above. 
First a film cartridge 50 is set to a cartridge stowage (not shown), and if a film 52 is sent out from a film 
cartridge 50 and a film edge is twisted around the paper winding shaft of the film winding section, the 
PURISU can of a film 52 will be performed (if film loading is completed). That is, a film 52 is continuously 
conveyed and rewound to the forward direction (it is the right on drawing 1 ) to hard flow at the high speed 
of 16X with the high speed of 16X. At the time of the above-mentioned PURISU can, point sequential R, G, 
and B digital signal are incorporated by the addition block 41 through the CCD line sensor 14, the analog 
amplifier 16, and A/D converter 18, 

[0022] Here, since a film transport rate is 16X, the number of pixels of the direction of film transport of one 
coma is 56 pixels. Moreover, although it has the light sensing portion for 1024 pixels in the direction of film 
transport and the direction which intersects perpendiculariy as the CCD line sensor 14 was mentioned 
above, the number of pixels of the direction of film transport of one coma and the direction which 
intersects perpendicularly is 32 pixels by thinning out to 1/32. Drawing 2 (A) shows the addition area in the 
above-mentioned addition block 41 in the film image of one coma. That is, one coma (56x32 pixels) is 
divided into the addition area of 8x8. integrates a digital signal according to each addition area of addition 
block 41 and outputs the addition value to CPU40, In addition, one addition area consists of 7x4 pixels. 
[0023] Based on the addition value inputted from the addition block 41, CPU40 calculates the average 
luminance value for every six fields, as shown in drawing 2 (B). And it computes by carrying out averaging 
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of the-brightness value of the boundary region near the main average luminance value and this main 
brightness value of a field 1. In addition, as for the average luminance value of the central field 1, big 

. weighting is carried out compared with the brightness value of the boundary region. 
[0024] CPU40 computes the photometry value which shows the brightness of each coma as mentioned 
above, respectively, and memorizes these photometry values to random-access-memory (RAM) 40A with a 

' built-in CPU. And the photometry value of each coma is used at the time of the exposure control at the 
time of carrying out the actual scan of each coma. Now, exposure control by this example is performed by 
the following three means. 

[0025] As the CCD line sensor 14 was mentioned above, it has the electronic shutter function, and the 
amount of shutters is controlled through the CCD drive circuit 15 from CPU40, and the exposure time is 
controlled by this. In addition, in this example, the amount of shutters adjustable range of an electronic 
shutter is from 10% to 100X. Moreover, CPU40 can be controlled now so that a film 52 is conveyed at the 
rate of the arbitration of the range from IX to 1/2X through a motor rotational frequency / directional 
control circuit 34, and a motor 31 at the time of this scan. On the other hand, the disk 35 with a slit is 
attached in the shaft of a motor 31, and the photodetector 36 which detects the slit of this disk 35 outputs 
the pulse signal which shows the rotational speed of a motor to a timing generator 60. And a timing 
generator 60 generates the pulse signal which synchronized with rotation of a motor 31 by the above- 
mentioned pulse signal which carries out an input at the time of this scan. There are two kinds as above- 
mentioned and the pulse signal generated from a timing generator 60 is one frequency fINV. A pulse signal 
is added to an inverter 11, and controls RF lighting of fluorescence tubing, the pulse signal of the frequency 
fLD of another side is added to the CCD drive circuit 15, A/D converter 18, and digital digital-disposal- 
circuit 20 grade, and thereby, while a drive rate is controlled, as for each circuit, the synchronization is 
taken. 

[0026] That is, the period of the lead gate pulse outputted to the CCD line sensor 14 from the CCD drive 
circuit 15, a shutter gate pulse, and a register transfer pulse is also automatically changed by changing a 
film transport rate. In addition, although the number of pixels of the direction of film transport of one coma 
and this direction becomes 896 pixels at the time of this IX scan, since periods, such as a lead gate pulse 
of the CCD drive circuit 15. are also automatically changed even if it changes a film transport rate, there is 
no fluctuation of the number of pixels. 

[0027] Thus, by changing a film transport rate into 1/2X from IX, the exposure time can be changed in 100 
to 200% of range. This example is the frequency fINV applied from a timing generator 60. RF lighting of the 
fluorescence tubing 10 is carried out by the pulse signal (clock), and it is the period TINV of the lighting 
frequency. Although surface brightness changes delicately At this example, it is the lighting frequency fINV 
of the fluorescence tubing 10. It is made into twice [ n (n is the natural number) ] the incorporation 
frequency fLD of the CCD line sensor 14, and is fINV. Since it decided to carry out 1/n dividing and to 
generate The Rhine LD signal and change (CHIRATSUKI) of the surface brightness of the fluorescence 
tubing 10 synchronize completely (refer to drawing 3 ). Thereby, the exposure timing for every Rhine 
synchronizes with surface brightness change of the fluorescence tubing 10. and the difference of the light 
income for every Rhine is not produced. 

[0028] Moreover, although, as for the analog amplifier 16 formed in the latter part of the CCD line sensor 
14, gain is controlled by the gain control signal from CPU40, in this example, the adjustable range of an 
amplifier gain is 6 to 18dB (two to 8 times). The minimum gain of this analog amplifier 16 is a degree type, 

««y>f>= 

min (CCDJ&»ttf*«ff. r:^Pi^T>:/safrA*«BO 

It is come out and determined. In addition, min (a CCD rated output electrical potential difference, analog 
amplifier rated input voltage) is henceforth called CCD proper output voltage, if a CCD output is CCD 
proper output voltage and an amplifier gain is set as the minimum gain — the input voltage to A/D 
converter 1 8 — being proper (rated input voltage) — it becomes and SN also serves as best 
[0029] Next, the case where the electronic shutter, film transport rate, and amplifier gain of the CCD line 
sensor 14 are synthetically controlled based on the photometry value of the coma which is going to carry 
out an actual scan is explained. Drawing 4 is a graph which shows one example in the case of controlling 
synthetically an electronic shutter, a film transport rate, and an amplifier gain, and shows the relation of 
change of the set point of each parameter to negative light exposure (photometry value), and the MAX 
output voltage of a CCD line sensor. As shown in this drawing, a negative bearer rate makes gain of IX and 
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analog amplifier the minimum gain (6dBX and since the negative of an undershirt has high permeability, it 
adjusts it so that CCD output voltage may turn into CCD proper output voltage only by control by the 
Electronic shutter. And it follows for becoming exaggerated (negative permeability falling), and the negative 
increases and makes the rate of disconnection of an electronic shutter correspond to decline in 
permeability. 

. [0030] If the rate of disconnection of an electronic shutter becomes 100%, the light income (exposure time) 
of the CCD line sensor 14 will be adjusted by the bearer rate of a negative after that That is, the rate of 
disconnection of an electronic shutter is fixed to 100X, an amplifier gain is made into the minimum gain, and 
a bearer rate is reduced as a negative becomes exaggerated, fixing the rate of disconnection of an 
electronic shutter 100%, fixing a bearer rate to the maximum low speed (1/2X), and adjusting only an analog 
amplifier gain, if the region of accommodation by the bearer rate serves as a limitation (1/2X) and a 
negative becomes exaggerated further — the input voltage of A/D converter 18 — being proper (rated 
input voltage) — it is made to become 

[0031] In addition, among drawing 4 , among field classified corresponding to the magnitude of negative 
light exposure, and field ^ is a control region only by the electronic shutter, field ^ is a control 
region only by the bearer rate, and field shows the control region only by the analog amplifier gain. Since 
the MAX output voltage of a CCD line sensor is CCD proper output voltage (fixed) in field ^ - as 
shown in this drawing, the best SN is obtained. In field "Mc, since he is trying to compensate with the 
amplifier gain of analog amplifier a part for the MAX output voltage of a CCD line sensor not to fulfill CCD 
proper output voltage, SN falls as a negative becomes exaggerated. However, since the rated channel 
range of an A/D converter is used for max, the resolution at the time of A/D conversion does not fall. 
[0032] Although it was when and explained in the above-mentioned example when it applied to a film 
scanner, it is widely [ about a scanner at large / not only using this but the line sensor as fluorescence 
tubing and the image pick-up means as a lighting means ] applicable. 
[0033] 

[Effect of the Invention] Since the lighting frequency which carries out RF lighting of the fluorescence 
tubing for lighting was made into twice [ natural number ] incorporation frequency of one line of a line 
sensor according to the scanner concerning this invention as explained above, the period of change of the 
surface brightness of fluorescence tubing resulting from RF lighting and the exposure timing in which a line 
sensor accumulates a signal charge can be synchronized completely, and the light income nonuniformity for 
every Rhine can be lost. That is, even if it cannot be based on with an incorporation period [ of one line ] 
size, but it can eliminate the effect of fluctuation of light source light from the quantity of light for every 
Rhine which a line sensor receives and a reading rate accelerates, an image can be read proper and a good 
image can be reproduced. 



[Translation done.] 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/ tran_web.cgi.ejje 



2004/12/28 



